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The q u a n t i t a t i v e  a n d  q u a l i t a t i v e  c h a n g e s  t a k i n g  
p l a c e  i n  l i v e s t o c i c  p o p u l a t i o h  d v e r  t h e  y e a r s  would b e  due  
t o  t h e  c h a n g e s  i n  d e n a n d  f o r  l i v e s t o c k  p r o d u c t s .  The  chan- 
7 e s  i n  l i v e s t o c k  p o p u l a t i o n  and  i t s  components  would be e f f e -  
c t e d  t h r o u g h  c h a r g e s  i n  b i r t h  r a t e s ,  m o r t a l i t y  r a t e s  and 
d i s p o s - ' _  rhcles o f  t i l e  an imals .  T h e r e f o r e  a s t u d y  on  t h e  
b i r t h  r a t e  and  d e a t h  r a te  o f  l i v b s t o c k  p o p u l a t i o n  o v e r  t h e  
y e a r s  i s  o f  u t m o s t  i m p o r t a n c e  f o r  u n d e r s t a n d i n g  t h e  p a t t e r n  
o f  s u p p l y  r e s p o n s e s  t o  v a r i a t i o n s  i n  demand f o r  s e r v i c e s  of  
l i v e s t o c k  a n d  l i v e s t o c k  p r o d u c t s .  I t  i s  w i t h  t h i s  b b j e c t i v  
t h a t  w e  a r e  u n d e r t a k i n g  a  s t u d y  on  t h e  b i r t h  r a te  and r ' e a t i  
r a t e  o f  c a t t l e  p o p u l a t i o n  i n  K e r a l a .  The a n a l y s i s  i s  Z i v S -  
d e d  i n t o  two s e c t i o n s :  S e c t i o n  I c o n t a i n s  a d i s c u s s i o n  o? 
t h e  me thods  and  a n  a t t e m p t  t o  e s t i m a t e  t h e  b i r t h  and r l e ~ t ' .  
r a t e s  and S e c t i o n  2 c o n t a i n s  t h e  i n t e r p r e t a t i o n s  o f  tKe 
r e s u l t s .  
K e t h o a s  f 2 r2 . s&>n~~ ,~nL~a%k r a t %  
. . 
F o n r  m e t h o d s  h a v e  heen  ufied i n I n d i a '  f o r  es t i .mc: ing 
d e a t h  r a t e  o f  c a t t l e :  
1. To u s e  t h e  s t a t i s t i c s  o f  p r o d u c t i o n  and  e x p o r t s  
o f  s k i n  a c d  h i d e s  a n d  t h e  a l e r a g e  l i f e  s p a n  o f  c a t t l e ;  
2 .  t o  :xse the  number o f  c a t t l e  s l a u g h t e r e d  and t h e  
l i f e  s p n a  of c a t t l e ;  
3. t o  u s e  t h e  i n f o r m a t i o n  c o l l e c t e d  t h r o u g h  samplg3 
s i t r q e y s ;  
4. t o  u s e  t h e  a g e  d i s t r i b u t i o n  cf . a a i m a l s  o b t a i n e d  
f r o m  Lj .ves tock  C e n s u s .  
. T h e  f i rs . t  method wa l  u s e d ' b y  t h e  I n d i a n  Muni t ion  
Board  and  t h e  I m p e r i a l  V e t 3 r L n a r y  R e s e a r c h  I n s t i t u t e  i n  
t h e  y e a r s  1922 and  1929 r e s p e c t i v e l y .  The sec'ond method 
w a s  u s e d  by t h e  D i r e c t o r a t e  of  M a r k e t i n g  and I n s p e c t i o n  of  
t h e  Government o f  I n d i a  ( i n  t h e  y e a r s  1 9 4 8  and 1958 r e s p e -  
c t i v e l y ) .  T h e s e  m e t h o d s ' p r o v i d e  some rough  e s t i m a t e s  o f  
d e a t h  rates 02 c a t t l e  a n d  b u f f a l o e s  i n  I n d i a .  1 
D e t a i l e d  b s t i m a t e s  o f  b i r t h  r a t e  and d e a t h  r a t e  
o f  c a t t l e  and b u f f a l o e s  a r e  a v a i l a b l e  f o r  t h e  f i r s t  t i m e  
f r o m  t h e  Poona S c h e d u l e s  o f  t h e  N a t i o n a l  $ample Survey .  2  
T h i s  s u r v e y  g i v e s  f o r  c a t t l z  a n d  b u f f a l o e s  r e s p e c t i v e l y  
s i n g l e  a g e  m o r t a l i t y  ra tes  u p t o  9 y e a r s  o f  a g e  a n d  t h e  
m o r t a l i t y  r a t e  f d r  a n i m a l s  i n  t h e  a g e  g r o u p  9 t h  The a l l -  
I n d i a  young and a d u l t  s t o c k  m o r t a l i t i e s  work o u t  t o  be 1 2  
and  9  p e r  c e n t  f o r  c a t t l e  and 24 and 12  p e r  c e n t , f o r  
b a f f  a l o e s .  
E s t i m a t e s  o f  l i v e s t o c k  m o r t a l i t y  r a t e s  a r e  a v a i l a -  
b l e  f o r  a f ew S t a t e s  f r o m  t h e  I .C .A .R .  s t u d y  on m i l k  y i e l d  
and 3 t h e r  b o v i n e  and g o a t  p r a c t i c e s  i n  I n d i a .  The o n l y  
e s t l w a t e  o f  m o r t a l i t y  r a t e  f o r  c a t t l e  and b u f f a l a a s - a v a i l a  - 
b1.o f o r  K e r a l a  is f r o m  t h i s  s a m p l e  survey: by t h e  I . C . A . R .  
i n  ;964-65 wh ich  c o v e r e d  1 4  v i l l a g e s  and  a  t o t a l  o f  2324 
h o u s e h o l d s .  A c c o r d i n g  t o  t h i s  S u r v e y  t h e  m o r t a l i t y  r a t e s  
a r e  t h e  f o l l o w i n g .  
T a b l e  No.1 
M o r t a l i t y  r a t e  f o r  c a t t l e  and b u f f a l o e s  a c c o r d i n q  
t o  t h e i r  classification ( ~ e r  t h o u s a n d )  
C l a s s i f i c a t i o n  C a t t l e  Buf f  a l o e  
Young s t o c k  
A d u l t  s t o c k  
O v e r a l l  
S o u r c e :  I n d i a n  C o u n c i l  o f  A g r i c u l t u r a l  R e s e a r c h .  Sample 
S u r v e y  f o r  t h e  e s t i m a t i o n  o f  a n n u a l  P r o d u c t i o n  o f  m i l k  and 
s t u d y  o f  b o v i n e  and  g o a t  p r a c t i c e s  i n  K e r a l a  1964-65, 
T a b l e  No.9.04. 
A c c o r d i n g  t o  t h i s  s u r v e y ,  t h e  a n n u a l  m o r t a l r i t y  
r a t e  f o r  a d u l t  s t o c k  comes t o  a b o u t  2.2 p e r  c e n t  and  11.9 
p e r  c e n t  f o r  young s t o c k  c a t t l e  and m o r t a l i t y  r a t e  o f  5.2 
p e r  c e n t  f o r  t h e  e n t i r e  c a t t l e  p o p u l a t i o n .  The m o r t a l i t y  
r a t e  of  a d u l t . b u f f a 1 0  p o p u l a t i o n  comes t o  a b o u t  3.3 p e r  c e n t  
and t h e  m o r t a l i t y  r a t e  o f  young s t o c k  b u f f a l o  p o p u l a t i o n  i s  
a round  4 8  p e r  c e n t .  The o v e r a l l  m o r t a l i t y  r a t e  f o r  b u f f a l o  
p o p u l a t i o n  i s  a r o u n d  7.2 p e r  c e n t .  No e s t i m a t e s  of  b i r t h  
r a t e  a r e  a v a i l a b l e  f r o m  t h i s  s u r v e y .  
The e s t i m a t e s  o f  d e a t h  r a t e  o b t a i n e d  t h r o u g h  sam- 
p l e  s u r v e y  h a v e  t h e  f o l l o w i n g  l i m i t a t i o n s .  I n  K e r a l a ,  l i v e -  
s t o c k  t r a d e  i s  a  w e l l - o r g a n i s e d  b u s i n e s s  i n v o l v i n g  a  l a r g e  
number of  l i v e s t o c k  m a r k e t s  s c a t t e r e d  o v e r  a l l . t h e  r e g i o n s  
i n  t h e  S t h t e .  A s i g n i f i c a n t  p r o p o r t i o n  of  t h e  a n i m a l s  moved 
f r o m  t h e  r u r a l  a r e a s  t o  u r b a n  a r e a s  i s  f o r  s l a u g h t e r .  S i n c e  
t h e  u r b a n  s l a u g h t e r  h o u s e s  a r e  s i t u a t e d  a t  l o n g  d i s t a n c e s  
f r o m  t h e  sample  v i l l a g e s  f r o m  which  t h e  i n f o r m a t i o n  i s  c o l l e -  
c t e d ,  t h e  e s t i m a t e s  o f  d e a t h  r a t e s  o b t a i n e d  t h r o u g h  t h e  sam- 
p l e  s u r v e y  a r e  l i k e l y  t o  be  u n d e r - e s t i m a t e s .  A n o t h e r  draw- 
back  o f  t h e  e s t i m a t e  o f  d e a t h  r a t e  by t h i s  method i s  t h a t  
t h e y  c a n n o t  b e  u s e d  t o  e s t i m a t e  t h e  d e a t h  r a t e  f o r  f u t u r e  
y e a r s .  B i r t h ' a n d  d e a t h  r a t e s  a r e  s u b j e c t e d  t o  change  depen- 
d i n g  on a number o f  f a c t o r s  l i k e  c h a n g e s  f r o m  t i m e  i n  t h e  
s l a u g h t e r  p o l i c i e s  o f  Government ,  i n  demand f o r  m e a t ,  e t c .  
T h i s  c a l l s  f o r  t h e  d e v e l o p n e n t  o f  a  s t a n d a r d  method f o r  
e s t i m a t i n g  m o r t a l i t y  r a t e s  b a s e d  on t h e  s i z e  and  a g e  d i s -  
t r i b u t i o n  o f  l i v e s t o c k  p o p u l a t i o n  r e p o r t e d  by t h e  qu in -  
q n e n n i a l  L i v e s t o c k  Census .  
For  t h e  f i r s t  t i m e  i n  I n d i a ,  P r o f e s s o r  V.M.Dandekar 
t r i e d  t o  e s t i m a t e  t h e  m o r t a l i t y  r a t e  f o r  c a t t l e  i n  Mahara- 
s h t r a  u s i n g  t h e  1961 L i v e s t o c k  Census  d a t a . *  T h i s  method 
was l a t e r  m o d i f i e d  and s t a n d a r d f a e d  by S . S . S r i v a s t a v a  and  
h e  e s t i m a t e d  t h e  b i r t h  r a t e  end d e a t h  r a t e  o f  c a t t l e  and  
b c f f a l o c s  f o r  1960-61 f o r  a l l  t h e  S t a t e s  i n  f n d i s . '  We 
w i l l  be m a i n l y  u s i n g  t h i s  method w i t h  a s l i g h t  m o d i f i c a -  
t i o n  i n  o n e  of  t h e  a s s u m p t i o n s  i n  t h e  ea r l i e r  a p p r o a c h e s .  6 
E s t i m a t e s  of b i r t h  and d e a t h  r a t e s  a r e  made f o r  t h e  y e a r s  
1960-61, 1965-66 and  1971-72. Be h a v e  d e v e l o p e d  a m e t h o d  
f c r  e s t i m a t i n g  t h e  b i r t h  r a t e  of c a t t l e  i n  t h e  S t a t e  u s i n g  
" h e  ~ i v e s t d c k  ' ~ e n e u s  d a t a  and  t h e  d a t a  on t h e  i n t e r - S t a t e  
l o v e m e n t  o f  c a t t l e  c o l i e c t e d  f r o m  t h e  R e n d e r p e s t  E r a d i c t i o n  
~ i n g  o f  t h e  Animal Husbandary  Depar tmen t .  
E s t i m a t i o n  o f  D e a t h  r a t e  
Death  r a t e  of  young s t o c k  c a t t l e : -  The Census  r e p o r t  
- 
g i v e s  p o p u l a t i o n  f i g u r e s  f o r  c a t t l e  and b u f f a l o e s  i n  t h e  
zge  g r o u p s  ( 0 - l ) ,  (1-3)  and 3 and above .  The f i r s t  two 
c a t e g o r i e s  c o m p r i s e  t h e  young-s tock  and t h e  t h i r d  t h e  a d u l t  
s t o c k .  I t  seems t o  u s  t h a t  i f  t h e r e  were  no m o r t a l i t y  i n  
Young t h e  young s t o c k ,  t h e  s i z e  o f  t h e l s t o c k  p o p u l a t i o n  compri-  
s i n g  t h e  a g e  g r o u p s  1 t o  2 a n d  2 t o  3 w i l l  b e  e x a c t l y  t w i c e  
t F o  s i z e  i n f h e  s i n g l e  a g e  g r o u p  ( 0 - 1 )  i n  t h e  s t a t e  o r  
f l i - b r i c t  l e v e l .  G e n e r a l l y  t h e  p o p u l a t i o n  i n  t h e  (1 -3 )  
g r o u p  i s  f o u n d  t o  be  much i e s d  t h a n  t h e  (0-1)  g roup .  T h i s  
nay happen  due  t o  d i f f e r e n t  r e a s o n s  l i k e  t h e  h i g h  m o r t a l i t y  
r z t e s ,  i n t e r d i s t r i c t  o r  i n t e r - s t a t e  movements,  a n d  a n n u a l  
.C:uctuat. ions i n  b i r t h ,  r a t e s ,  e t c .  I n  o r d e r  t o  e s t i m a t e  
t h e  young-s tqck  m o r t a l i t y  a t  t h e '  S t a t e  l e v e l  we may s t a r t  
vi:h t h e .  f o l l o w i n g  a s sumpt io t i s :  
( a )  t h e  s n h u a l  number o f  b i r t h s  r e m a i n s  u p c h r n g s d  
is r o n s e c u t i ~ e  y e a r s ;  
( b )  t h e  a n n u a l  s u r v i v a l  r a t e  i s  t h e  s a m e ; f o r  t h e  
y o u n g s t o c k  i n  c o n s e c u t i v e  g e a r $ ;  
( c )  t h e r e  i s  c a t t l e  movement i n t o  K e r a l a  f r o m  
t h e  n e i g h b o u r i n g  S t a t e s ,  b u t  no c a t t l e  movement f r o m  t h e  
S t a t e  t o  o u t s i d e  t h e  s t a te .  
T h e s e  a s s u m p t i o n s  t h e n  mean t h a t  i f  x i s  t h e  number 
r e p o r t e d  i n  t h e  (0-1)  g r o u p  and i f  r i s  t h e p r o p o r t i o n  t h a t  
s u r v i v e s  a f t e r  h y e a r ,  x r  w i l l  be  t h e  number i n  (1-2)  a g e  
g r o a p  and x r 2  m i l l  be t h e  number i n  t b e ( 2 - 3 )  a g e  g roup .  
So t h e  number r e p o r t e d  i n  t h e  (1-3)  a g e  g r o u p  w i l l  be 
x r + x r 2 .  L e t  Y be t h e  s i z e  o f  t h e  p o p u l a t i o n  i n  t h e  a g e  
g r o u p  (1-3) a s  r e p o r t e d  by t h e  Census .  If Yb i s  t h e  (1-3) 
p o p u l a t i o n  moved i n t o  t h e  S t a t e  f r o m  o u t s i d e  t 6 e  S t a t e  t h e n  
(Y-Y@) w i l l  g i v e  t h e  number of  y o u n g s t o c k  c a t t l e  b o r n  i n  
t h e  S t a t e .  T h e r e f o r e ,  t h e  r e l a t i o n s h i p  x r + x r 2  = Y-yb ( 1 )  
r i l l  be v a l i d  and  t h e  S o l u t i o n  of  ( 1 )  will g i v e  t h e  v a l u e  
o f  r ,  t h e  s u r v i v a l  r a t e  of young- s tock  c a t t l e .  
I t  may be o b s e r v e d  t h a t  t h e  number of  b i r t h s  i n  
c o n s e c u t i v e  y e a r s  may o? n s y  n o t  b e  e q u a l .  T h e r e f o r e  t h e  
s i z e  of  t h e  (0 -1 )  p o p u l a t i o n  d e t e r m i n i n g  t h e  v a l u e  of  r 
w i l l  b e d i f i a r e n i  f o r  different years. L e t  xl and x2 b e  
t h e  s i z e  o f  t h e  (0 -1 )  p o p u l a t i o n  i n  c o n s e c u t i v e  y e a r s  and 
l e t  B be t h e  s u r v i v a l  r e t e  oC young s t o c k  a a t t l c .  Then t h e  
v a l u e q  o f  R w i l l  . . be d e t e r m i n e d  by t h e  e q u a t i o n  x l i i + x 2 ~ ~  = 
Y-Yb - ( 2 ) .  ' B u t  i n  t h e  a b s e n c e  o f  any  i d e a  o n  t h e  number 
o f  b i r t h s  i n  t h e s e  y e a r s  i t  i s  . no t  p o s s i b l e  t o  o b t a i n  t h e  
v a l u e  o f  R .  The o n l y  n e t h o d  i n  t h i s s i t u a t i o n  i s  t o  i n t @ r -  
,. ~ 
p o l a t e  f o r  x l a n d  x2 be tween  t h e  ojensus p e r i o d s  a s suming  
t h a t  t h e  (0-1)  p o p u l a t i o n  w i l l  grow a t  a  geomat r i ' c  pro-  
g r e s s i o n .  I t  c s n  b e  shown t h a t  u n d e r  t h i s  n s s u n p ' t i o n  t h e  
new s u r v i v a l  r a t e  w i l l  be  R = r  ( l + g )  where  g  f a  t h e  g r o w t h  
r a t e  o f  (9-1) p o p u l a t i o n ,  If I3 i s  t h e  s u r v i v n l  r a t e  o f  
young-s tdck  c a t t l e  t h e n  (1-R) w i l l  g i v e  t h e  m o r t a l i t y  r a t e  
f o r  young-s tock  c a t t l e .  
Death.  r a t e  of  adu1 . t  c n t t l e  
A pa& of t h e  q d u , i t ' d t . o c k .  a t  a n y  p o i n t  o f  t i m e  
w i l l  be  i n  t h e  oge  g r o u p  2+, . a y e a r  b e f o r e .  The b a l a n c e  
. . 
a p e  t h e  .siifqivo.r 's, .of t h e  p r e v i o u s  y e a r s ,  s t o c k  b f  a d k l t s .  
T h a t  i s  t h e  ' (2-3)  : ? g e  g roup '  p o p u l a t i o n  j 6 i n g  t h e  g r o u p  o f  
a d u l t s  Q f t e r  a  1aps.e  o f  q n e - y e a i .  The p r o c e d u r e  h e r e  i s  o 
d , i r e c t  e x t e n s i o n  o f  t h e  -method we u s e d  f o r  t h e  e s t i l l i a t i o n  
o f  t h e  s u r v i v a l  r a t e  o f .  t h e  y o u n g  s t o c k ,  w i t h  the.s.ame 
k i n d  of  n s s u n p t i o n s ,  namely :  
(1.). t h e  ( 2 . 3 )  p o p u l a t i o n  i s  t h e  same i n  c o a s e -  
c u t i v e  y e a r s ;  
( 6 )  a n n u a l  s u r v i v a l  F a t e  i s  t h 6  s a n e  f o r  t h e  
a d u l t  s t o c k - i n  c o n s e c u t i v e  y e a r s ;  
( 3 )  t h e r c  i s  nuvement  of  a d u l t  c a t t l e  i n t o  
X e r a l n  b u t  no movement f r o m  t h e  S t a t e  i n t o  o u t s i d e  t h e  
S t a t e .  
L e t  r1 be t h e  a n n u a l  su , rv iv .n l  r q t e  of  t h e  ndu i . t  
s t o c k .  ~ h c n , '  r l .  of ' the p o p u l a t i o n  .. . . i n  t h e  (2-3) .  'age. g r b i ~ p  
~ v ~ i l , i  j o i n .  t h e  ( 3 - 4 )  a g e  g=b;;p a f t e r ,  a y e a r . .  The popu la -  
t i o n  i i 3  t h e  (2-3) a g e  g r o u p  his a l r e a d y  been  e s t i m a t e d  
. . , .~ 
. . 
t o  be x r 2 . '  ?hertjfo=i? t h e  p o p u l a t i o n  i n  t h e  (3-4) a g e  
., . . 
, . . ,  
g r o u p  ~*il ' l  b8 '  x r z r l .  ' , .S imi la r ly  t h e  p . o p u l a t i o n . .  i n  tlie 
, 
s u b s c q u e l i t  ' a g e  g . rou i  i i i l  be ' x i 2 r 1 2 ,  x r 2 r 1 3  e t c .  .If z is 
, .  > .  , I . . 
t h e  s i z d  'of .the g d u l t  s t o c k  p o p u l a t i o n  r e p o r t e d  i n  t h e -  
c e n s u s  and  i f  z b  i s  t h e  s i z e  of  t h e  aduLt  c a t t l e  pbpu la -  
t i o n  t h a t  i s  moved i n t o  t h e  S t a t e  t h e n  t h e  a d u l t  s t o c k  
c a t t l e  p o p u l a t i o n  b o r n  i n  t h e : S . t a t e  w i i l  be (2 -zb )  = 
e. 2  2  2  xr r l + x r  r l  +. .. .= x r  r l  (3) 4. , The s o i u t . i $ n  o f  ( 3 )  w i l l  
1-r 1 
g i v e  t h e  v a l u e  o f  r l .  
If we c h a n g e  t h e  a s s u m p t i o n .  o f  a  u n i f o r m  f l o w  o f  
p o p u i e t i o n  i n  t h e  ( 2 - 3 )  a g e  g r o u p ,  t h e  a n n u a l  s u r v i v a l  
r a t e  f o r  t h e  a d u l t  s t o c k  w i l l  b e  e q u a l .  t o  R = r l  ( I + @ )  where  
g  i s  t h e  g r o w t h  r a t e  of  (0-1) p o p u l a t i o n .  Here R 1  i s  t h e  
a v e r a g e  p r o p o r t i o n  of s u r v i v a l  of a n i m a l s  i n  t h e  age  (2-3)  
onwards ,  i . e .  f r o m  t h e  a g e  ' g roup  2 .5  and  above .  (1-%I,] 
i s , , t h e  c o r r e s p o n d i n g  m o r t a l i t y ,  i n  t h e  y e a r s  2 . 5 : a n d  bhove. 
The m o r t a l i t y  r a t e s  f o r  the-  young and a d u l t  s t o c k ,  
o b t a i n e d  t h r o u g h  t h e  above  u e t h o d ,  a r e  v a l i d  t o  c a t t l e  i n '  
t h e  a g e  g r a u p ,  . 5  t o  2 . 5  acd  2.5 anti above  r e s p e c t i v e l y .  
~ m ' t h c i  a c t u a l  c a l c u l a t i o n  3 f  d e a t h  r a t e s ,  h o v ~ c v e r  t h e  young 
b t o c k  m o r t a l i t y  r a t e  and t h e  z d u l t  s t o c k  r n o r t d l i t y  r a t e  
a r e a p p l i e d  t o  t h e  young and a d u l t  s t o c k  c a t t l e  i n  t h e  
- y e a r s  1960-61, 1965-66 an3 1971-72 r e s p e c . t i v e l y .  T h i s  c a n  
i n t r o d u c e  sonz- e r r o f  i a  i : e  e s t i n a t o  o f  t h e ; n u m b e r  o f  
d e a t h s  f o r  young and a d u l t  stoc:.: c n t t l c .  But  t h i s  w i l l  
n o t  a f f e c t  t h e  t o t a l  number of  d e a t h  i n  c a t t l c ' i n  t h e  S t a t ; .  
b ic thods f o r  e s t i n a t i n q  B i r t h  r a t e  
F G ~  t h e  e s t i m a t i o n  . o f  t h e  number of  b i r t l i  f o r  
cows i n  t h e  S t a t e  we h e v e  u s e d  two me thods .  The f i r s t  
method i s  b a s e d  on t h e  numb'e'r o f  co ; ,~s  i n  m i l k  and t h e  
a 'verage  l a c t a t i o n  l e n g t h  o f  cows i n  t h e  S t a t e .  The  s e c u n d  
method i s  b a s e d  on s i z e  of  t h e  (0 -1 )  p o p u l a t i o n  nnd t h e  
s u r v i v a l  r a t e  of  y o u n g s t o c k  c a t t l e .  
Method I: 
I n  t h e  t o t a l  number of  b r e 6 d f n g  cows i n  t h e :  S t a t e  
ti& any p o i n t  o f  t i m e ,  a  c e r t a i n  number o f  cows w i l l  b e  i n  
m i l k ,  a n d  t h e  r e s t  ' w i l l  b e  d ry .  . .Thepurtiber,  of,  cows ,$,a. 
m i l k  a n d  t h e  number of  b a w s  ,tha?. a r e  d r y  W i l l  l% k ' e p e r t e d  
. , 
. . 
. i n , t .~~@edguar . .  , .  :&;b 9 .b!e. %be. .@aj&y@*::.wg be*e ,f e p o r t e d  i n  
, ,# . . 
t h e  Cehsws &@.d!.ll et L b $ s  t;h;i: &y~r,&@w 'ierditi dn ' 1 en& o'f 
cmrks,"kd"the S t a t e , .  :,Then th.ti,,-:M 'hf-@iit - h a v e  c a l v e d  w i t h  
. . . . 
i n  ..the p&.i?bd L, ., . I n  the 'yea i .  p r e c e e d i n g  t k s ' d a t ; : e  o f  . d e n s u s  
# 
s ime  cCO# which  h a d c a l v e d  $ad were i n  m i l k  -ni*.ght have .bone  
. .. 
d r y .  S; t h e '  number o f '  cows c a l v e d . i n t h e . ~ t a t e  i n  t h e  
. , '.' 
y e a r '  p r e c e e d i n g  t h e .  d a t e  o f  t h e  ' ~ e n ~ u s  = t h e .  .du.mber o f  cows 
..,,..... . 
t h a t  ca.lved w i t h i n  t h e  p - e r g o d . : ~ ' i - . . t k e  number o f  cows t h a t  
c a l v e d  d u r i n g  t h e  y e a r  b u t  h-ad gone  d r y  - ( 4 )  
The . t o t a l  number of. b i , r t h s  of  o a t t l e ' t p  th'e . .S ta te  
i,s . e q u a l  t o  t h e  t d t i i  Ifumber o f  c a l i i n g :  , 
. 
by b r e e d i n g  afiws 
'i 
i n  t h e  ~ t & € e .  . ,Sin'Ce t h e r e  a r . 2  no d a t G P r n i . l a b ~ e  . . r eg$8 ing  
t h e  qumber of  cows wh ich  c a l v e d  d u r i n g , t h e  y e a r  b u t  h'ave 
gone  d r y ' d u r i w g  : the '  y e a r  i t  i s  n o t  p o s s i b i e '  t o  u s e  ( 4 )  f o r  
e s t i m a t i n g  t h e  namber of  c a l v i n g  b y - b r e e d i n g  cows i n  t h e  
S t a t e .  I n  o r d e r  t o  g e t  o v e r  t h i $  d i f f i c u l t y  l e  a d o p t e d  
t a e  f o l l d w i n g  method.  S i n c e  M is t h e  number o f  cows t h a t  
m i g h t  h a v e  c a l v e d  o v e r  t h e  p e r i o d  L t h e  a v e r a g e  number of 
c a l v i n g  p e r  day  by b r e e d i n g  cows i n  t h e  p e r i o d  L w i l l  b e  
(M/L). S i n c e  t h e  I a c t a t i o n  p e r i o d  o f  cows w i l l  b e  a l w a y s  
g r e a t e r  t h a n  2/3 of  a  y e a r  we h a v e  a s s u n c @  t h a t  t h e  a v e r -  
a g e  number of c a l v i n g  p e r  day  ove r : t he  l a c t a t i o n  p e r i o d  
a s  t h e  a v e r a g e  number o f  c a l v i n g s  p e r  day  p e r  y e a r .  So 
t h e  t o t a l  n u n b e r  o f  c a l v i n g  by b r e e d i n g  cows i n  t h e  y e a r  
m i l l  be  (M/~)365. 
S i n c e  t h e  c a l f v i n g ' o f '  b r e w i n g  cows i s  s u b j e c t e d  
, . 
. . .  
. -. t o  s e s s o n a :  f l l i . F t ~ a t i ' ~ a s ,  t h e  v a l i d i t y  o f  t h e  a b o v , e ' : e s t i -  
n a t i o n  n e t h o d ' i s  +, ~ u c i g i i o & & b X & . i  . ~ . ~(Zeie'%$elly t h e  n u r b e r  o f  
. . 
. . .  . . 
. L.,! I : ' .  ,!+: 
CO??S i n !  Piil'k ii-s . f o i n d  ' b&.?kPI- . . naxtri ibx.  f&9%.Ju ly  $0 
. > .  
. . 
i. ' - 
Sep tember  aed'.:$he. n i f i f n u ' ~ i & t $ e  m n t & g  of .&&f$$,.l&&:&!.~ay 
and A l m m b e r  a i d  ~ e c e ~ b e ~ .  . ~ g n c e  t h e  Census  o o u n t  i s  
u . s u a l i y  Eakex i h  dhe ikonth o f  A p r i l  t h e  n u n b e r  o,f ca<v ing  
oveir t h e  p e r i o d  L w i l l  i n c l u d e  cows c l a v e d  b o t h  i n  the l o g  
and per-& p e r i o d s  i n  t h e  S t a t e . .  T h i b . f s c t  s u g g e s t s  & h a t  
s . .  
auk s s t i r i c t c  w i l i  g i v e  a t  l e a s t  t h e  ' n i ~ i m u n  nunber  bf '  
q i r t h s  i p  c e t t l e '  in , t h e  S ' t ~ t e .  
In. - t h i s  n e t h o d  t h e '  ~i;&& b f :  b i r t h s  i s  e s t i n e t e e  
. . 
'. . .% 
inr t h e  fpl lowiik$-way::I f  & " i s  t h e  number o f  b i r t h s  i n  a 
y e a r  ' the& t h e  rmusbe ro f  b i r t h s  i n  t h e  ~ e r i ' o d ,  betwee.n t a n d  
, . 
t::+ .& &il l  b+ a. 3 t. The n u a b e r  o f  c a l v e s  b o r n  i n ,  t h i s  
. . 
&@~- iod  ?r i+& .be. exDose6 t a  t h e  risk o f  n o r t a l i t y  f o r  a 
p e r i o d  ( 2 - t )  i f  b t  i s  s u f f i c i d n t l y '  s a a l l .  f ience B b t r  1-t 
t $ b e r ~ . h t +  o %ill g i v e  t he  n u n b e r  s u r v i v i n g  e t  t h e  t i m o b f  
. , 
e n W s a r e t i o n  of  b i r t h  8 ~ d  sad t h e  i c t e g a s l  o-f t h i s  f r o h  
5 t o  1- will be t h e  o b s q r v e d  (0-1) p o p u l a t i o n .  
The s o l u t i o n  o f  (5 )  v r i l l  g i v e  t h e  v a l u e  o f  
B = - X l ? g e r  wherg r i s  t h e  s u r v i v a l  r a t e  o f  c a t t l e  
1-r 
i n  t h e  a g e  g r o u p  (0-11. 
T h i s  'me.th,o$: o f  e s t i m a t i o n  w i l l  be v a l i d  o n l y  i f  
s u r v i v a l . r a t e  d =dung s t o c k  i n  t h e  f t r i . t  y e a , r , o f  l i f e  i s  
.. . 
known. I n  ''thd' a b s e n c e '  o f  any  i d e a  on  t h e  s u r v i v a l  r a t e  o f  
(..o.I) p o p u l a t i o n , ,  t h e  s u r v i v a l  r a c e  c a l c u l a t p d  f d r  t h e  
f & n g  s t o c k  h a s  b e e n  u s e d  i s  a n  a p p r o x i m a t i o n  t o  a r r i v e  at .  
t h e  e s t i m a t e  o f  t h e i r  b i r t h  rate. H o w e v e r  i n  K e r a l a  t h e  
4 . < 
m o r t a l i t y  i n  t h e  f i rs t  y e a r  .o.f l i f ek i s  g e n e r a l l y  muck l o w e r  
, . .: ., ., 
tKanni%ur.iag. t h . e i e & t  t&ogw&.& . B e c a u s e  , of  t e  h igh .  i n c i d e n -  
ce o f  s l a u g h t e r  o'f young s tbak :  c k i t l e '  i n  t h e  a g e  g r o u p  
. , 
(1-3) .  Hence t h e  s u r v i v a l .  r a t e  h s k d  t o  e s t i m a t e  t h e  number 
of.rbi.ft& i s  l i k e l y  to b e  l o w e r  t h a n  t b e  a c t u a l  r a t e  and  
t h i s  w i l l  l e a d  t o  a n  o v e r - e s t i m a t e  of  t h e  b i r t h  r a t e .  
The e s t i m a t e  of  t h e  b i r t h  and  d e a t h  r a t e s  f o r  t h e  
y e a r s  1960-61, 1965-66 and  1971-72 a r e  g i v e n  i n  T a b l e  I 
and  2  i n  t h e  Appendix.  E s t i m a t e s  of  i n f a n t  m o r t a l i t y  r a t e  
a r e  o b t a i n e d  b y  s u b t r a c t i a g  t h e  o b s e r v e d  (0-1)  p o p u l a t i o n  
o n  th ;  d a t e  of t h e  Census  f r o m  t h e  e s t i m a t e d  number o f  
b i r t h s  i n  t h e  one  y e a r  p e r i o d . p r e c e e d i n g  t h q d a t e , o f , , O e n s u s .  
D i s c u s s i o n  o f  R e s u l t s  
A c c o r d i n g  t o  o u r  e s t i m a t e s  t h e  n u n b e r  o f  d e a t h s  
i n  t h e  young-s tock  c a t t l e  comes t o  a b o u t  t h r e e  l a k h s  i n  
1960-614 By 1971-72 t h e  number o f  d e a t h s  i n c r e a s e d  t o  
5 l a k h s .  The number o f  d e a t h s  of  a d u l t  c a t t l e  d u r i n g  
1960-61 was  1.52 l a k h s  and  by 1971-72 t h i s  i n c r e a s e d  t o  
1.94 l a k h s .  The p e r c e n t a g e  of  d e a t h  o f  young- s tock  c a t t l e  
was a b o u t  38 d u r i n g  1960-61 aod  49 by 1971-72. The p e r c e n -  
t a g e  of  d e e t h  of  a d u l t  c a t t l e  w a s  a r o u n d  8 p e r  c e n t  i n  
1960-61 znd 10 i n  1971-72. 
~ c c o r d i n g :  t d  method I t h e  n u r , b ~ . r  oL d e a t h s  of 
c a t t l c  i n  t h e  S t a t e  works  o a t :  n e a r l y  5.35 l n l r h s  d u r i n g  
1480.-61.. Me'thod -1.1 ' g i v e s  t h e  n u n b e r  of ' b i r t h s  a s  6.59' 
l n k h s .  The b i r t h  r s t e  c a l c u l a t e d  by ' t h e '  s e c o n d  method i s  
2 3  p e r c e n t  h i g h e r  t h a n  -t.h.at o b t a i n e d  t h r o u g h  t h e  f i r s t .  
method. Dur ing  1941-72 . the n u n b e r  of  b i r t h s  aciYordifiG t o  
t h e  f i r s t  method ~ r o r i i s  o u t  7.57 l a k h s  and a c c o r d i n g  t o  
sooo'nd mdthod t o  8.79 l a i rh s .  , Thc , . n u n h e r  c f  b i r t h s  o b t a i n e d  
by t h e  s e c o n d  n e t h o d  d u r i n g  1970-71- i s  18 p e r  c e n t  h i g h e r  
t h a n  t . ha t  o b t a i n e d b y  t h e ' f i r s t  n e t h o d .  S i n c e  t h e  f o r m e r  
g i v e s  o i l y  t h b  . n . i n i m u t k n u k b e r o $  b i r t h s  t h e  a c t t l a l  number 
. . 
of , b i r t h s , w o u l d  l i e  i n  b e t w e e n ' t h e s e  two e x t r e n e  v a l u e s .  
. :  . 
The f i r s t , . n e t h o d  g i v e s  t h e  nst,tnb.er o f  i n f a n t  d e a t h s  
of c a t t l e  a s . 1 . 8 . p e r  c e n t  of t h e  t o t a l  i n f a n t  c a t t l . e  p o p u i a -  
t i o n - i n  19.60-61, w h e r e  a s ' - b y  t h e . s e c d n d  nc ' thod  '.it coae 's  t o  
a b o u t  1 9 . 8  p e r  c e n t .  The' d e a t h ' r z t e  of  i n f e n t  ' c a t t l e  i n  
1970-71 was a r o u ~ d  14.2 p e r  c e n t  2nd 27.0 p e r  c e n t  nccord-  
. , 
i n g .  t o  t h e  f i r s t  and  s e c o n d  met.!ods r o s p e c t i v e l y .  
T h e  x a i n  r e s c l t s  o b t a i n e d  f r o 2  t h t  e s t i m a t e s  s f  
b t r t , h  , a n  d e a t h  r a t e s  . ~ ard s u m n a r i s e d  belo?;:- 
(1) The d e a t h  r a t e  o f  young-stoclr  , c a t t l e  is s i g r l i f i -  
c a n t i y  h i g h e r  compared v ~ i t k  t h e  d e a t h  r a t e  of i r i f a n t ' z n d  
a d u l t  c . , a t t l c  i n  t h e  S t a t e .  
( 2 )  Over t h e  y e a r s  t h e  d e a t h  r a t e  o f  . i n f a n t ,  young 
and  a d u l t  c a t t l e  h a v e  i n c r e a s e d .  
( 3 )  B i r t h  r a t e  o f  c a t t l e  have  been  i n c r * a s i n g  i n  thz 
s i x t i e s .  
Reason  f o r  h i g h  d e a t h  r d t e : -  
I n v e s t i g c t i o n s  c a r r i e d  o u t  by t h e  I.C..k.Ui-. s u r v e y  
i n .  t o  t h e  C a u s e s  o-f d e a t h  of  young and  i n f a p t  c a t t l e  i n  
t h e  S t a t e  r e v e a l e d  t h a t  t h e  c a u s e  o f  n e a z l y  92 ;pe r  c e n t  
o f  d e a t h  anong i n f a n t  c a t t l e  end 27.  per ceq t  among t h e  
young-s tock  c a t t l e  ;z was -d@' t o  a  v a r i e t y  o f  d e s e a s e s .  
Around 'f0 p e p  c.ent. ,of Che yol ing-s tock ,  c a *  d i e d  due  t o  
. . 
s l a u g h t e ?  and  n e a r l y  8-qer  c e n t  o f  t h e  i n f a n t  c a t t l e  and  
3 p e r  c e n t .  a f  t h e  young- s tock  d i e d  d u e  . t o  a c c i d e n t s .  
The h i g h  d e a t h  of  i n f a n t  a n d  Young-stock c a t t l e  
due  to -  d i f f e r e n t  d i s e a s e  a s  w e l l  a s  t h e  d i f f e r e n t i a l  
p a t t e r n  of  m o r t a l i t y  o b s e r v e d  anang  c a t t l e  b e l o n g i n g  t o  
t h e  d i f f e r e n t  age -g roups  s u g g e s t s  t h e  p o s s i b i l i t y  o f  v e r y  
low l e v e l  o f  f e e d i n g  of c n t t l e  i n  t h e  S t a t e .  An e x a n i n a -  
t i o n  o f  t h e  a v a i l a b l e  d a t a  on f e e d  i n t a k e  o f  c a t t l e  c a n  
g i v e  some e v i d e n c e  of  t h e  e x t e n t  o f  u n d e r - f e e d i n g .  
The p e r  c a p i t a  d a i l y  c o n s u n p t i o n  o f  d i f f e r e n t  f e e d s  
by m i l c h  a n i m a l s ,  d r a u g h t  a n i m a l s ,  d r y  cows and  youag- 
s t o c k  c a t t l e  a i t h  d i f f e r e n t  body w e l g h t s  a r e  a v a i l a b l e  f r o m  
t h e  I .C .A.F .  s u r v e y .  I n  o r d c r  t o  e s t i m a t e  t h e  e x t e n t  o f  
u n d e r f e e d i n g  o f  c a t t l e  i n  t h e  S t a t e ,  t h o  a c t u a l ' p e r  c a p i t a  
d a i l y  f o o d  i n t a k e  by c a t t l e  w i t h  different body w e i g h t  i s  
c o n v e r t e d  i n t o  i t s  e n e r g y  e q u i v a l e n t s  and  i t  i s  compared 
w i t h  t h e  r e c o n n e n d e d  e n e r g y  i n t a k e  f o r  c a t t l e  f o r  c o r r e s -  
pond ing  body w e i g h t  a s  p e r  n o r r i s o n  f e e d i n g  s t a n d a r d .  
The e n e r g y  s u p p l i e d  by d i f f e r e n t  f e e d s  i s  e x p r e s s e d  i n  
t e r m s  of  t o t a l  d i g e s t a b l e  n u t r i e n t s  wh ich  i s  t k c  colx.,only 
c c c e p t e d  u n i t  of n e a s u r i n g  a n i m a l  e n e r g y .  
;. 
Z s t i m a t i o n  o f  u n d e r f e e d i n g  of  c a t t l e  by t h i s  
method h a s  g o t  s e v ' e r a l "  l i m i t a t  i o n s .  T h e s e  l i r ~ i t a t i o n s  
a r i q e  f r o m  t h e  d i f f i c u l t i e s  i n '  c o ' l l e c t i n g  a c c u r a t e  i n f o r -  
. . '  4 
n e t i o n  . . o f  t h e q u a n t i t y  and  P u a l i t y  o f  f e e d  f e d  t o  c a t t l e .  
The q u a n t i t y  and q u a l i t ;  o f  f e e d  g i v e n  t o  c a t t l e  i s  
d i f f i c u l t  t o  m e a s u r e  ac 'curnt 'e ly .  I n  h o u s e h o l d s  where  
c h e r e  i s  j o i n t  f e e d i n g  of c a t t l e  i t  i s  d i f f i c u l t  t o  e s t i -  
m a t e  s e p a r o t e ' l y  t h e  q u a n t i t y  c,f  f e e d  consumed by e a a h  
a n i m a l .  A n o t h s r  l i n i t n t i o n  of  t h e s e  d a t a  i s  t h a t  t h e y  
do n o t  i n c l u d e t h e  q u a n t i t y  of g r a s s  consumed by c a t t l e  
by g ra2 in .g .  S i n c e  t h e  a v a i l a b i l i t y  of g r a z i n g  l a n d .  i s  
l i m i t e d  i n  t h e  S t a t e  and  t h e  q u a l i t y  of  g r a z i n g  l a n d  i s  
. . 
p o o r ,  t i t i s  f a c t o r  i s  l i i c e l y  t o  a f f e c t  'our  r e s u l t s  o n l y  
i n s i g n i f i c e n t l y .  Though'  a v a i l a b l e  d a t a ,  on feed-consun-  
p ' t i o n  b y  c a t t l a  h a s  g o t  t h e s e  : l i m i t a t i o n s ,  an  a n c l y s ' i s  
of t h e s e  d a t a  c a n  p r o v i d e  a  b r o a d  d i m e n s i o n a l  e s t i m o t c  
o f  t h e  e x t e n t  of  u n d e r f e e d i n g  o f  c a t t l e  i n  t h e  S t a t e .  
The e s t i m a t e d  i n t c k e  o f  T .D.N.  by d i f f e r e n t  t y p e s ,  
. . 
of c a t t l e ,  w i t h  d i f f  e r e n t '  body  i e i g ' h t s  and t h e  .reccnmendec! 
. . . 
i n t a k e  of  T.E.M. f o r  t h d  c o r r e s p o n d i n g  body h e f g h t s  arc 
g ipe r .  i n  t ? b l e s  3 ,  4 and 5 i n  t h e  a p p e n b i x .  T a b l e  ( '3) '  
g i v e s  t h e  T .D .F I .  i n t a k e  by  n i ' l c h  cox,; w i t h  d i f 9 e r e r . t  body 
w e i g h t s  and  d i f f e r e n t  l e v e l s  of n i l k  y i e l d ;  The r econnen-  
ded  i n t a k c  of  T . D . N .  by  m i l c h  covis i s  computed w i t h  t h c  
' a s s u m p t i o n  t h a t  t h e  f a t  c o n t c n f  o f  cow nil!: i n  t h e  S t a l e  
i s  5 p e r  c e n t .  I t  i s  s e e n  fro$:? o u r  e s t i m n t ~ s  t h a t .  , t h e  
l e v e l  of f e c d i n g  of m i l c h  c o v i s  i n  t h e  S t a t c  i s  on t h s  
. , 
c v e r a g e  4 0  t o  30 p e r  c e n t  l e s s t h a n  t h e  reconnei?dcd 
i n t a k e  f o r  m i l c h  cows w i t h  d i f f e r e n t  l e v e l s  o f  n i l k  
y i e l d  and  body w e i g h t .  
The  e s t i m a t e d .  i n t a k e  an3 . the : . recommended  i n t a k e  
of T.D.N. f o r  y o u n g - s t o c k ' c ' a t t l e  a r e . : g i v e n  i n  t a b l e  5 i n  
t h e .  .  appendix . . :  The recommended T.D.N. i n  t h i s  t a b l a  i s  t h e  
, . 
T.D.N. needed  t o  meet ,  t h e  r e q u i r e m e n t  o f  g r o w t h  o f  young- 
s t o c k  c a t t l e  w i t h  d i f f e r e n t  body weight .6 .  . It  i k ' s 2 e e n  t h a t  
t h e  a c t u a l  i n t a k e  of T.D.N. i s  c o n s i d e r a b l y  l e s s  t h a n  t h e  
recommendeil intfake. . ;  , T h e  . . l.&*r$l o f  u n d e r f e e d i n g  i s  f o u n d  t o  
.. 
v a r y  b e t w e e n  40 t o  60 ,per  c e h i  l e s s  t h a n  t h e  recommended 
i n t a k e  f  or:diff  e r e n t  body Weights'. 
G e n e r a l l y ,  b r e e d i n g  cows i n  t h e  S t a t e  and p a r t i -  
c u l a r l y  m i l c h  cows a r e  b e t t e r f e d  t h a n  d r a u g h t  a n i m a l s  and  
young-s tock  c a t t l e .  T h i s  r e f l e c t s  t h e  r e l a t i v e  i m p o r t a n c e  
of  t h e  d i f f e r e n t  t y p e s  of  c a t t l e  i n  t h e  l i v e s t o c k  economy 
of t h e  S t a t e .  I t  i s  a l s o  s e e n  t h a t  more b e t t e r - q u a l i t y  
f e e d  i s  f e d  t o  m i l c h  a n i m a l s .  
A n o t h e r  p o i n t  t h a t  e m e r g e s  f r o n  o u r  a n a l y . s i s  i s  
, . 
. . 
t h e  i n v e r s e  r e l a t i o h s h i p b e t w e e n  body w e i g h t  and  l e v e l  o f  
u n d e r - f e e d i n g  wh ich  i s  f o u n d  t o  b e  t r u e  f o r  a l l  t y .pes  of  
c a t t l e .  T h i s  r e v e a l s  t h a t  c a t t l e  w i t h  h i g h e r ' v a l u e  i s  
b e t t e r f e d  t h a n  c a t t l e  i r i t h - - 1 o w . v a l u e .  
The low l e v e l  o f  f e e d i n g  of  c a t t l e  i n  t h e  S t a t e  
may be due  t o  l a c k  of  s u f f i c i e n t  f e e d  r e s o u r c e s  i n  t h e  
S t a t e .  I n  a  s i t u a t i o n  where  demand f o r  p i l k  add  ' b e e f  i s  
i n c r e a s i n g ,  one  way of  m e e t i n g  t h e  r i s i n g  demand i s  by 
i n c r e a s i n g  t h e  number o f  c a t t l e .  B u t  i n c r e a s e  i n  n u n b e r s  
n e c e s s a r i l y  means i n c r e a s e  i n  t h e  demand f o r  f e e d s ,  wh ich  
a r e  l i m i t e d  i n  t h e  s t a t e .  An a l t e r n a t i v e  method ,  t h e r e -  
f o r e ,  will be t o  a d o p t  s e l e c t i v e  g rowing  of  c a t t l e  by 
e l i m i n a t i n g  t h e  n o n - f u n c t i o n a l  c a t e g o r i e s  o f  a n i n a l s  s o  
t h a t  naximum benefit c o u l d  b e  a c h i e v e d  o u t  o f  t h e  a v a i l a -  
b l e  f e e d  s u p p l y .  I t  seems t h a t  t h e  h i g h  i n c i d e n c e  of  
s l a u g h t e r  o f  young c a , t t l e  and r e d u c t i o n  i n  t h e  l i f e  s p a n  
.of a d u i t  c a t t l e - d u e .  t o  an  i n c r e a s e  i n  d e a t h  r a t e  by n p t u r a l  
r e a s b n s  i h  & i i n l g '  due  to -  t h i s '  c o n s i d e r a t i 0 . n .  
. I n c r e a s e  i n  B i r - t h  r a t e :  
A n o t h e r  i m p o r t a n t  p o i n t  e m e r g i n g  f r o m  o u r  a n a l y s i s  
i s  t h e  i n c r e a s e  i n  t h e  b i r t h  r a t e  o f  c a t t l e  o v e r  t h e  y e a r s  
i n  t h e  S t a t e .  I t  i m p l i e s  an  i n c r e z s e  i n  p r o d u c t i v i t g :  o f - .  
m i l o h  cows i n  t e r n s o f  t h e  number o f ' c a l v e s  bor'n. D u r i n g  
1960-61 t h e  nunbe r  'of b i r t h s  p e r  100  b r e e d i n g  cows was 
c r o u n d  47  a s  p e r  o u r  e s t i m a t e  by t h e  f i r s t  metlibd. Dur ing  
t h e  p e r i o d  1961-66 t h e r e  was o n l y  a  s l i g h t  i n c r e a s e  i n  
p r o d u c t i v i t y  of .  colvs i n  t e r m s  of  t h e  number of  b i r t h s .  
a u t  be tween  1966 and  1972 a  s h a r p  i n c r e a s e  i s  n o ' t i c e d  i n  
t h e  p r o d u c t i v i t y  of  b r e e d i n g  cows. i n  t o r m s  o f  t h e  number 
o f  c a l v e s .  T h c n u m b e r  o f  c a l v e s  p e r  y.100 b r e e d i n g  c o w s  i n  
1971-72 i a a s  a r o u n d - - 5 9 ,  on i n c r e a s e  i n  p r o d u c t i v i t y  ,of  -: 
. . 
. . 
. n e a r l y  2 6  p e r '  c e n t .  . T h i s  i n c r e a s e  may b e  p r ' i n a r i l y  due  
! 
t o  an  i n c r e a s e  i n  f e e d  i n p u t  o f  n i l c h  an ima l s .  B e s i d e s ,  
. . 
t h z r e  a r e . .  a nunbe r  of o t h e r  f a c t o r s  wh ich  m i g h t - h a v e  con- 
. . 
: t r i b u t e d  t o  t h i s  i n c r e a s e  i n p ~ o d u c t i v i t y ,  l i k e  t.h,e expan-  
. s i o n  of  t h e  s i . z e  of t h e  v i l l a g e  n a r k c . t s  f o r  m i l k ,  expan- 
. 
s i o n  &f t h e  a s r k e t i n g  f k c i l i t i c s  f : o r . m i l k ,  improvement i n  
., 
t h e . g e n e t i c  q u a l i t y  ,of c a t t l e  due  t o  on. i n c r e o s e  i n .  t h e  .' 
number o f  c r ' o s s -b red  cows,  bc.d c c a n g e  i n  t h e  o r g a n i z a t i o n a l  
' s t r u c t u r e  oC d a i r y  i n d u s t r y  i n  t h e  S t a t e .  T h e - c o n t r i b u t i o n  
of e a c h  oZ t h i s  f r c t o r s  t o  t h e  i n c ' r e a s e  i n  p r o d u c t i v i t y  
. . 
c a l l s  f o r  a  d e t a i l e d  a n a l y s i s  wh ich  *J a r e  a t t e m p t i n g  
s e p o r e t e l y .  
-- 
. _  
( ~ h a . & u t ' ~ o r  g o t e f u l l y  c c k n c w l e d g e s  t h e  v k i u a b l e  
comments and  s u g g e s t i o n s .  g i v e n  by D r .  C.N.Raj, D r  .T.N.Krishnan 
and  S r i .  P.R. Gopinrr thcn H a i r ,  on an e a r l i e r  v e r s i o n  of t h i s  
p a p e r .  ?;.!y t h a n k s  a r c  c l s o  due  t o  S r i  Chandan M u k h e r j i ,  
Smt . : i r i du l  Eapon and S r i . k .P .b : a i r  f o r  t h e  h e l p  r e n d e r e d  
n t  v r i - i o u s  s t a g e s  of t h e  making of t h i s  p a p e r .  The d e f e c t s  
t h a t  r e m a i n  a r e  t a e  a u t h o r ' s  own.) 
. A p ~ e n d i x  
T a b l e :  1: E s t i m a t e d  number o f  d e a t h  i n  c a t t l e  i n  X e r a l a .  
I n f a n t  c a t t l e  Younu c a t t l e  A d u l t  c a t t l e  
No.of d e a t h  Dcath No.of Dea th  No. o f  d e a t h  
E s t i -  E s t i -  E s t i -  E s t i -  d e a t h  Fate &bx&ih - r a t e  
m a t e  I ma te  m e t e  ma te  
_ N o t e :  Number 'of  d e a t h  i s  g i v e n  i n  l a k h s .  Dea th  r a t e  i s  g i v e n  a s  
p e r c e n t a g e  of  t h e  C a t t l e  p o p u l a t i o n  i n  e a c h  a g e  g r o u p .  
T a b l e  2 :  E s t i m a t e d  Number of  B i r t h  and t o t a l  n n n b e r  
of  d e a t h  i n  c a t t l e  and  p r o d u c t i ~ i t ~  of  b r e ~ -  
d i n g  cows i n  t e r n s  o f  nunbe r  of  c a l v e s  i n .  
No.of d e a t h  Dea th  FJo.of b i r t h  i r t h  P r o d u c t  i- 
' ( i n  l a k h s )  r a t e  ( i n  l a l t h s )  v i t y  of  
' r a t e  covic. 
E s t . 1  E s t . 1 1  E s t . 1  E s t . 1 1  E'st.1 Z s t . 1 1  E s t . 1  E s t .  I1 X s t .  I 5st.i 
1960-61 4.62 5.86 16.2 20.6 5.35 6.59 18.5 23 .0  46.9 57.0 
1 1965-66 5.92 6.89 19.6 22.9 6 .14  7.09 20 .4  23 .6  49.9 5 3 . 2  
I 1971-72 8.03 9 .43  25 .8  30 .3  7 .57 8 . 9 7  24.3 28 .8  58 .8  65.7 
Note:  ( I )  E s t i m a t e  I i s  o b t a i n e d  by u s i n g  t h e  e s t i m n t e d  number of  
b i r t h  by method I and  e s t i n n t e  I1 i s  o b t a i n e d  by u s i n g  
t h e  e s t i m a t e d  n u n b e r  of b i r t h  by method 11. 
( 2 )  B i r t h  r a t e  and d e a t h  r a t e  a r e  g i v e n  a s  p e r c e n t a g e  5 0  
t o t a l  C a t t l e  p o p u l a t i o n .  
( 3 )  P r o d u c t i v i t y  of  b r e e d i n g  cows i s  ~ i v e n  i n  t e r m s  o f  nun- 
b e r  o f  b i r t h  p o r  1 0 0  cows u s e d  f o r  b r e e d i n g  and  m i l k  
p r o d u c t i o n .  
T a b l e  3 :  P e r  C a ~ i t a  d a i l y  i n  t a k e  o f  T .D.N.  by M i l c h  
cows i n  Kernla .  
A c t u a l  i n  t a k e  of  T.U. N .  . R e c o r n e n d e d  Body w e i g h t  M i l k  L e v e l  
i n t a k e  y i e l d  of  une r -  (a. ) (b. (b. ( f e e d i n g  
---------------------------&---------------------------------------- 
1. a  Gqeen g r o s s  0.24 
(b] Paady s t r a w  0 .31  
( c )  C o n c e n t r a t e  0.42 
T o t a l  P .D.N.  0 . 9 7  
2 .  a  Green g r a s s  0 .29  
b Paddy straw 0 . 2 5  1.l C o n c e n t r a t e  0.49 
T o t a l  T.D.N. 1 .04 
3 . ( a )  Green g r a s s  0 .38  
b Paddy s t r a w  0.26 1.j C o n c e n t r a t e  0 .62  
T o t a l  T . D . N .  1 .26  
4 . (n )  Green g r a s s  0 . 3 8  
( b  Paddy s t r a w  0 .46  
(c 1 C o n c e n t r a t e  0.74 
T o t a l  T.D.N. 1.58 
5 . ( a )  Green g r a s s  0.56 
( b )  Paddy s t r a w  0 .39  
( c )  C o n c e ~ t r s t e  1 .03  
T o t a l  T .D.N.  1 .97  
6.(a)'  Green g r a s s  0 .42  
b Paddy s t r a w  0.80 1.1 C o n c e n t r a t e  1 .48  
. T o t a l  T.D.N.  2 . 7 0  3 .83  
7 . ( a )  G r e e n  g r a s s  0.57 
( b )  Paddy s t r a w  0 .68  
( c )  C o n c e n t r a t e  1.56 
T o t a l  T .D .N .  2 .81  4.32 
8 . ( a )  Green f o d d e r  0.56 
( b )  Dry f o d d e r  0.86 
( c )  C o n c e n t r a t e  I .  7 3  
T o t a l  T . D . N .  3.15 4.70 
Green f o d d e r  0.71 
Dry f o d d e r  0 .98  
C o n c e n t r a t e  1 .94  
T o t a l  T . D . N .  3.63 4.92 550 3.21 2 6 . 2  
L e v e l  o f  u n d e r f e e d i n g  = (u) 1 0 0  w h e r e  
R 
A P a c t u a l  i n  t a k e  of  T.D.N. 
R = ' recommended i n  t a k e  of T . D . N .  
T a b l e  4 :  P e r  c a p i t a  d a i l y  i n  t a k e  of T.D.N. by d r a u g h t  
an imals  and  d r y  cows i n  Kerala. 
A c t u a l  T.D.N. i n  t a k e  Recommended Body y e i g h t :  .Leve l  o f  un- N ~. - . . ~  . 
. . . d e r f e e d i n g  
------------i---.-------i--------------------------------------------- 
A B A B A . B  , A B 
1 ; (a ) .  Green f o d d e r .  0 .08  0 . 1 3  
( b )  Paddy .s t raw . 0 . 3 2  0.'27 
( 'c )  C o n c e n t r a t e  0.18 0.24 
0 .58  0.64 1 . 2 7  1 . 2 7  150  150  54 .4  49 .3  
2 . [ a {  """odder 0." 0 .23  
b  Paddy s t r a w  0 .38  0.46 
( c )  C o n c e n t r a t e  0.26 0 .17  
T o t a l  0 .74 0.86 1.66 1.66 ZOQ,' 200  :47:2 '48.1 
Green  f o d d e r  0;29 0.18 
b Paddy s t r a w  0.48 0.53 3.,!:/ C o n c e n t r a t e  0 .36 0.41 
T o t a l  1.09 1.12 2.02 2.02 2 5 0  250  46.0 44i.5 
4 . ( n )  Green  f o d d e r  0.39 0.36 
( b )  Paddy s t r a w  0 .53  0 .58  
( c )  C o n c e n t r a t e  0.26 0.38 
T o t a l  1.18 1.32 2.36 2 .36  3 0 0  . . .   300  - 50.8 ' 43.8 
5 . ( a )  Green  f o d d e r  0.44 0.30 
(b) Dry f o d d e r  0.62 0 .68  
( c )  C o n c e n t r a t e  0.42 0.58 
. . 
' T o t a l  1 .48  1.56 2.70 2 .70  3 5 3  ' 350 . -.  : 4 5 . 1  41.4 
6 . ( a )  Green  f o d d e r  0 . 3 7  0.39 
( b )  Dry f o d d e r  0 .65  0.88 
( c )  C o n c e n t r a t e  0.62 0.72 
T o t a l  1 .87  1 . 7 9 3 . 0 3  3 .03  400 400 38.2 34.3 
Green f o d d e r  0.39 0.62 
Dry f o d d e r  0.87 0 .68  
C o n c e n t r a t e  0.96 0.98 
T o  t n l  2.22 2 .38  3.57 3.57 450  450 37 .8  33 .3  
8 . ( a )  Green  f o d d e r  0 . 4 8  0.87 
( b )  Dry f o d d e r  0.74 0 .68  
( c )  C o n c e n t r a t e  1 .26  0 .98  
T o t a l  2 .48 2.53 3 .89  3.89 500  500  36.2 34.9 
9 . ( a )  Green f o d d e r  0 .46  0.61 
( b )  Paddy s t r a w  .76 0.89 
( c )  C o n c e n t r a t e  1 .16 1 . 0 8  
T o t  a 1  2 .46 2 .68  4.17 4.17 5 5 0  550  35.7 35 .7  
1 
A - Drough t  C z t t l e  : B - Dry cows. 
. . 
~ a b i e  5: P e r  c a d ~ i t a  d a i l y  T.D.N. i n t a k e  of  younq- 
: s t o c k  B a t t l e  
A c t u a l  i n  t a k e  Recommended Body w e i g h t  L'evel o f  un- 
i n  t a k e  d e r f e e d i n g .  
.............................................................. - 
l . . f a )  Green f o d d e r  0.08 
( b )  Dry f o d d e r  0.16 
( c )  C o n c e n t r a t e  0.06 
T o t a l  T.D.N. 0.30 
2 . ( a )  Green f o d d e r  0.20 
( b )  Paddy s t r a w  0.29 
( c )  C o n c e n t r a t e  0.12 
T o t a l  T.D.N. 0.61 
3 . ( a )  Green f o d d e r  0.26 
( b )  Paddy s t r a w  0.56 
( c )  C o n c e n t r a t e  0.16 
T o t a l  0.98. 
&,(a). Green f o d d e r  0.30 
( b )  Pgddy s t r a w  0 .72  
(c ) .  C o n c e n t r a t e  0.32 
Tot a1 1.36 
5 . (a )  Gtee;d f o a d e r  0172 
( b )  Paddy s t r a w  1.16 
( c )  C o n c e n t r a t e  0.42 
T o t a l  2.30 4.0 
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